. The location of the study area in Uttar Pradesh, India. Source: WWF-India 2008). The subspecies is also facing the consequences of habitat fragmentation through the construction of dams and barrages which has partitioned the meta-population into isolated sub-populations (Choudhary et al. 2006; Bashir et al. 2007) . Its distribution range is continuing to shrink and it has been eliminated from many of the smaller tributaries and upper reaches of the Ganges system (Sinha & Sharma 2003) .
The main threats to dolphins survival are construction of barrages, heavy siltation, use of chemical fertilizers and organochlorines pesticides for farming in the river corridor, bycatch in gill-nets, prey depletion and intentional killings for oil and meat (Nair 2009; Sinha & Sharma 2003) . In order to achieve the goal of sustainable conservation of the subspecies the present study was conducted to quantify the socio-economic condition of the fishermen communities, their dependence on river resources, and their attitude towards the dolphin in its only viable habitat within the upper Ganges River (Behera 1995).
MATeRIAl AnD MeThoDS
In order to achieve the objectives of the study, a stretch of 28km from Narora Barrage (28 0 11'28.4"N & 78 0 23'48.1"E) to Anupshahar (28 0 21'52.0"N & 78 0 16'24.8"E) was specified for socio-economic interview surveys in the villages located along the banks of the river (Fig. 1) . The interviews were conducted with individuals of a household mainly family heads (male or female) generally in the presence of rest of the family members using a semi-structured questionnaire (Choudhary et al. 2006) . Eleven villages where nearly 60% of the residents were fishermen were targeted, out of which 35-40% of households were randomly selected for interviews, representing a total of 217 households. These villages were selected based on their direct dependence on the river. The households were interviewed about their socioeconomic status, dependence and perception towards the Ganges River and its fauna, and their attitude towards conservation of the Ganges River Dolphin.
ReSulTS

Socio-economic profile and awareness
The estimated literacy rate among the sampled households was 45%, 21% of which were educated to secondary level and the rest to primary level. Although, the literacy rate among the children was 63% only a small proportion (17%) were receiving education to secondary level. The overall sex ratio of the sampled households was 0.87:1.00 (female/male) with 27% females literate to primary level and 51% males literate (68% to primary level). The average annual household income was about 27,000 (Indian National Rupee), with each household having an average of five family members. The communities also rear livestock with an average of 2-3 animals/family.
Of the total inhabitants interviewed 98% confirmed the presence of different species of fishes, turtles, and dolphins, whereas 32%, 15% and 3% reported the presence of crocodiles, snakes and otters respectively, in this stretch of the Ganges. 25% of respondents reported less than 25, 60% (25-50), 10% (50-75) and 5% (> 75) fish species present in this stretch. 34% of the respondents reported the dolphins to be distributed up to Brijgath (82km upstream of Narora) while the rest believed the same to be restricted only up to Anupshahar (Fig. 2) . 19% of the respondents reported an estimate of more than 75 dolphins surviving between Narora and Anupshahar, while 32% (50-75), 30% (25-50) and 19% believed the number to be less than 25 individuals. The respondents had mixed views regarding the dolphin population trend with 53% believing an increase and rest (47%) decrease in population over the years. When asked about the reasons for decreasing population trend of the dolphin, 59% of respondents held decreasing water level (over extraction) responsible while 30% believed it was due to increasing water pollution (both being interrelated), only 3% believed increasing bank cultivation to be the culprit, while the remainder had no idea about the causes. However, no poaching and decrease in poaching were given as reasons for a perceived increase in the dolphin population by 72% and 10% of the respondents respectively, while the rest believed the fast propagation (breeding success) of the subspecies to be the reason for the increase. Almost all the respondents believed the Ganges River to be sacred, considering the dolphin as its guards and watchdogs, and all of them anticipated the continued survival of both. Most believed that fishing is detrimental to the dolphin, but all of them argued that they do not have any alternative. When asked about any help from the government they were found to have a negative perception towards it, but a good proportion (41%) of the inhabitants were found willing to leave their fishing practices if provided with alternatives by the government, sufficient to fulfill their livelihood requirements.
Dependence and threats
Although, 75% of the fishermen households primarily conducted fishing they also practiced agriculture on their own land or land taken on lease along the river banks. They used chemical fertilizers at an average of 20-25 g/ plant. Also, profits from fishing were very small as they were bound to share a huge portion (60%) of their catch with the fish contractors. 12% of the total respondents fish for commercial (exclusively for selling) purpose, 45% for subsistence (for own use) while 43% for both the purposes; however they added that the sale of fishes depends upon the size of the catch, which if small was kept for their own use and when large the remaining was sold in the market. It was reported that 44% of the respondents used gill-nets of size ranging from 2-15 cm (mesh size), 29% used hook-thread while the remaining 27% were found to use both types of gears for fishing, depending on their intention. Only 32% of respondents had their own boats of which 94% fished in the middle of the river, and 31% did the same activity in groups. Even among people having no boats of their own, 49% used to fish in the middle of river by borrowing boats from their fellow fishermen, but only 7% of these fished in groups (Figs. 3 & 4) . Frequent visits to the local fish market by the interview survey team indicated consistent availability of fish below the permissible fish weight (250g) for sale.
Although the fishermen generally hesitated when asked about any incidents of dolphins being caught in their nets, 4% agreed to the fact and reported that they released the animal even if they had to cut or spoil their nets to do so. Yet 23% of the respondents were well aware of dolphin oil price ( 4000-5000 /litre) in the black market and also a small proportion of the respondents (8%) hesitantly reported the use of dolphin oil to improve their fishing. 12% reported sighting of dolphin carcasses at different banks over different years.
DIScuSSIon
The socio-economic profile of the fishermen community clearly states their level of poverty which necessitates the importance of earning a living above obtaining education even in early childhood. Rearing livestock does not provide substantial improvements to their socio-economic status. The result is that fishermen have few economic opportunities other than continuing to fish for subsistence or commercial purposes.
The study indicates that the fishermen community had a fairly good knowledge of the river biodiversity. Being more focused towards the fishes, their perception about the fish species in the stretch is in accordance with the documented estimates (Jayaram 1999; Behera 2002) . The fluctuations in their perceptions regarding dolphin distribution may be influenced by their past knowledge, amount of time spent fishing in different seasons, and migration patterns of dolphins in different seasons. However, reports regarding dolphin numbers can be considered as over estimates when compared with the more quantitative scientific abundance estimate of 28 individuals in the study stretch (Bashir et al. 2010) , influenced by their inadequacy in interpreting repeated dolphin surfacing to different individuals. Their mixed views concerning the dolphin population trends indicates that according to their memory and perception there have not been any major changes in the Ganges Dolphin abundance, although dedicated field surveys indicate that the dolphin population has increased in the study stretch but not at a rapid rate (Behera & Rao 1999; Bashir et al. 2010) . The entire Ganges basin is polluted by an annual usage of 2573 tones of pesticides and 1.15 million metric tones of chemical fertilizers in its catchment area (Gupta 1984) . The use of the same in agriculture along the river banks may directly affect the water quality of the river and make it undesirable for the dolphin. High levels of pollution may lead to lowered immune ability of dolphins to respond to naturally occurring diseases (Lahvis et al. 1995) or impair their reproductive system, as observed in common seals (Reijinders 1986 ).
The study inferred that poverty compels the fishermen to fish but the harassment by fish contractors encourages them towards excessive fishing. Since most of the fishermen use large meshed gill-nets they are focused on catching large sized individuals and therefore assumed to be conducting commercial fishing (55%). Use of boats for fishing in groups in the middle of the river may result in an increase in the frequency of incidental killing of dolphins in the nylon gill-nets of large mesh sizes (Behera 1995; Hassan et al. 1998) . Substantial catches of small fish, below the permissible weight may result in dolphin prey depletion (Mohan et al. 1997 ) and potentially affect the sustainability of Ganges River fisheries. Poaching and intensive fishing are interrelated as the later requires dolphin oil as fish bait. The reports of dolphins entangled in gill-nets, the sighting of carcasses, and awareness about dolphin oil prices, suggests that some dolphin poaching may be occurring in the area.
Overall, it was observed that the Ganges River is respected by all the people irrespective of their castes and religion, but none of them would miss a chance to exploit its resources for their subsistence or commercial benefits. Yet their attitude towards dolphin conservation suggests a safe future for the species, provided the government plays an active role.
concluSIon
The Ganges River Dolphin is an indicator of riverine health, and like the river it is in a bad way. Besides being helpless towards its unhealthful home, many dolphins die getting entangled in gill-nets. Time is fast running out to save the dolphin but the concerns of the fishermen can also not be neglected, as the Ganges has been serving as a source of subsistence for them since time immemorial. There is a need to make efforts through a number of routes to prevent the extinction of this charismatic freshwater dolphin and enable the fishermen to achieve better living standards and understand the conservation importance of the species in a way that both ecology and economy are sustainably strengthened.
RecoMMenDATIonS
There is a need for awareness of fishermen regarding the importance of aquatic ecosystems so that they realize its significance for both the conservation of wildlife and also their own sustenance. Fishermen communities should be helped to obtain better educational opportunities. Alternatives to fishing as a livelihood, such as eco-tourism which would surely result in the reduction of pressure on the fish population and hence to the dolphin should be explored. Periodic monitoring of the dolphin population needs to be carried out, possibly by launching a 'Project Dolphin' at the national level similar to that of Project Tiger. The level of pollution needs to be frequently monitored and the effluents need to be treated to less hazardous products before discharge. Infrastructure should be developed to generalize the use of manure and natural fertilizers instead of chemical fertilizers and organochlorine products. Round-the-clock fishing and fishing during dolphin birthing season (Oct-Mar) especially at the time of peak birthing (Dec-Jan) months (Nowak 2003) should be prohibited by the law. A team of local conservation oriented volunteers should be designed to report any concerned illegal activity in the river stretch so that immediate actions could be taken. Since illegal fishing is encouraged by the fish market, adequate actions should be taken by the government against the fish contractors by stringently implementing the law and imposing fines against them.
